Trajectory estimation from place cell data.
We consider the problem of propagating the conditional probability density associated with the movement parameters (position, heading, velocity, etc.) of an animal, given the responses of an ensemble of place cells. While we are not the first to look at this question, ours seems to be the first treatment that incorporates a general Markov process model for the motion parameters and a general observation model postulating place cells centered in a lower dimensional 'measurement space' formed from combinations of the Markovian variables. An important part of our analysis involves the determination of a suitable set of sufficient statistics for propagating the conditional density in this context. Making use of these results we are led to approximations which greatly simplify the estimation problem and various aspects of its neuroscientific interpretation.